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1 

wmfc<nmimm$ftx^z>z.k&®®i:tzm#mi 10 

-c» fcixfcBWkst-e & 5 c £ & w* t -t-s »** 3 
11***5] mt&m2mmmmmmi mm^twim^ 

tt*Bfl«ji*4. 8eV &.h<D&mfr bteZ>Zt&¥f®tir% 

khGi-t>Gm%%m*iz}5^x, mtzmm 
i±&mm<mz£.m#k-r zmwmmmxbztn 1 mm 

[»*«7] IWIE* 2 AJB«(0|i««:-e 30 

[§##Jf8] i»ia»l**ft:*«iai-5»»<ott*H» 
^i-5^JS©tt*KI»tWM«0.5eV !ZkTXh5Z.k 

i«*«io] mm. *mmmt3£xm&&mz.j»tstr 
zG®%itm?<Dmmj}mz%>^x, mts.mm&Mi$.L 40 

mm<Dmk±Biz£^xt£Zhzzk&¥fMk-r%iti$. 
[0001] 
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[0 0 0 2] 

[&*<o&ffi] Ell 7ttW«B83t*^-©WfifiH**t» 

(a) 2 JB«5ft«>*»»JB«3»^t?*> 0 , (b) «3 

ft5l»B2, #$&S3fci;tf&JSJKa»ibft5l£«4<0 
3JHCfc*)flMi$*VO*a. #a^Jl 3 k LTttjEfl.* 
ii&»3h*»^3 ra»&fc5 2«MH\ IE?L*iJi£JI 
3h, MI3 r*iJ:tfm*tti&§3 e*>&4*3Jltil 
5t^P,n-CV^o *aMfe«^#©«f#f±3-C*>5. IE 
?L*fti£Jf 3 h Jlffiffi 2 3 r (CiEa^aA LB 

■cfe»)» « : ?-iftayi3e«ti»«4*»e>« j f«:aA*** 

lc, *6fcjE?LttA«*«JiKtfc4«*«*Ji©'t>Ot> 
[0 0 0 3] W«*#**ttaB«3tefUfc ; F--C*>5fc«> 

[000 4] ft t>ffi£&£tt0fi*fr«1-*««8%* 

tv^) m^-cfcSo lai 8w*i*^hy*;*3W«» 

U (a) ll^ta^Sia, (b) (1 (a) ir 
*sit5XXWfiBB|-e*>»), (c) ttft£ttBr*HBB-?*> 

it/, zjxhmmiz&-£iitiGmv>m3frt>mi8.zti 

•5. HMi2i:Bf«3<0X^««Eiii*ffi©*3ttt1-**3 
t/fit««)**SBD «fc 9 $nfcffl« 
i*oTBMi2*J«tt/»«4ttBi»'t>**aTV^ 

■So 

[0 0 0 5] 



3 

*4i LTfflv^ft6Al^©&JSlctt:t&LT*£<, * 

#*>5. n«©eji4&ftiaBHi-*ii!iHJ: u-m, m/± 

[0 0 0 6] l»ffiO&ft£ffiigt£-fr6*-&,!: LT, KM 
¥5-307997#4i«*jJ;t/iHfM¥6-5369^-4ia<D3ll6CSJtC 

fcS, «f^¥5-307997(CfcV>T«i r»ffi*j J;t^E?Llfcai 

5j , ttn76-5369^4i(c43V^T« rusts 
1 K«tt 1 0 

&lil|g©tt*H*£*OT U IS 

[00 0 7] #M¥6-5369^«-Ctt, *-/U&A2Wi 
©»^tm*8iB*90%£t±tf-*-5 J: 5 ICS* < M1- 
5 Ni, Se, Pd, Ir, Pt, Aud50!l^$tfCV>5o 

aH-fftKflJlCfcVT, JSJSlOOnm © I TO±£SlCAu,fc 
5VMiPt£2nm aJf-f6ig*, Btt*EEtffi< &9 , » 

** : f©**s»*AS3.oiB/w tn^W^wir, 

3.61m/W ^[B)±i-5 t U-CV'S. 

[00 0 8] BBattticov^-cilWIESii-cv^v^, 
-j®|C2nra SA©r <ftV^ftMtt2A:Kfllii*& oTtJ 

[0 0 0 9] «fH)5F5-307997#^«-?l±, S^^WJIJ: 

£JRJR£iIJiU »«*^1-5«jgSrioTV^. ft 
*H«©>h £ ftftJHfrfflb ^5 - ir ©8&*»i, gBft&KE 
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[0010] HJgt&Jff "Ctt, I TO (tt*M^5. OeV 
) »0{t*K*0*#4*t*»tAl, Mg v In, Ag*?©tt 

*M*iM.3eV glT©^-"^ ft £>©&& &©&*&£> 

*ff*U^*H-CV>6. Ui»U ^JRJSt LTA1, 3 
PJltlt IT I TO^ffl^fci^ 7iF^y^77 
(Al^y^v^ffl-ex^ t LXm^y± hl/y^ 

jgCSK *«©«*«** U<ftT£-fr*£i:i&MsJib 

*vo*a (h»»b» a$5i# ft. tshi. s& 

44^\ 31~36, 1990) „ 

[ooii] AitlBMHir, Ai^-4*fflv^fc#^lcbae» 

20 mtzhZhiEikvw&o'&m, w&m («x.h:tma 

H ((CH,),N0) WO) ]MMfifc©tt«|**fc U Jg)SBC 
tt*H*©S©*#*tm*a*Lfc»&KI±, «iL 

[0 0 12] ±ot, #M¥5-307997^^|CiaV^T^J 

^A«4C*v\ J8*SMW*<. ffl»**o/h$4* 

[0 0 13] 

m i »m». j3itfiiiHBii«*«<jM-4*wo i/io 
[0014] fiUKm 2 w^amiasnxti t fiteig 1 

t», *tc©fB2S»«{*:©B(rffiW«l*Sfll*iiitt^*» 
50 ffcttaicj:»j*fll*itTV»5i:fti\ 
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[0015] maktom±ti&tt 2 mmfczmim® l 
xmhfitz.mm-Qhi>h^\ muw,2mnm-m& 

fcfcWI-aWWftJtSH^I-Jsv^-C, MIS 

2 ?*ttfr t mifE*-$&>S t ©M (cii*fe^^ffi LTV * 
[oo i 6 J H(rlE|g2a|ttft:»i«»©^JSJg©gia^-e 

fc, i(l2|g2at«*©5*>W«l^)S^ftt>fiV^Ji)li^ 

ft. IWE«MW:»|jM-6i:J!lv\ 
[0 0 17] Ht£ttKRO»IAa, lffllB»2*«ft(D» 

I©»ftillc J: o -c * S it t a v >. 

[0 0 18] 

9-->ytn?iit&mi)*hftzm2mn#2b, %2m 

3fi»«fl|A»e)jE?LI(iaSa3hj3«ttJf»3t8 3 r©2l 
[0 0 19] $2$«{f:2 bllft l3NE$2 a 

«-fi»»rffi0T-*)5„ $2i!|«ft:2 bttftl$«ft2 a 

Btttt**** 1 &«ft2 a Sr*<ai-5aifl*«tt«0* 
tV<D 1 / 1 0 fiJITte LTdSJttf, $ 2 gfltft: 2 b ©*g£ 

a$ i mn&2 a x<om< tx, ^sb-©**/***^* 

3 0 ^2^««C2b(J^l^mfr2alCioT«c 

•So 
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[0020] m3tt*%w^mzmtwi$imziitc&fc 
*bt£*n2wmt*iii-&im* b v?xm<DGm% 
m?e>&#mffln®x-bz> 0 2 *m 

2 bl±^l^m*2 a 3 ©WfcJtS/fcSJvCV* 

5o zlx, %2mm#2b<D&m%9m3w\mmkm 

2 o:P£j&£*VO*&. ^IWt Ltll, AU Cu s M 
o, W ^©ttlCAl-Si , Al-Ta , Al-Nd 
10 LTtiV^o 

[0021] mkm2o<DMmt, &mfrbt£5%2m 
n»2 b zMrfLLtzmc. mn&xyyxm**. * 

immmitK£vxm<m2 o%Mf$,Lxh^\ w,2 
mm&2 b txmnztzftfrttifiitim 1 mmw2 a 

ffioWiffet), (a) tt* l ^««:©ilS^lcaS 
£*tfd§3\ (b) tt3n£«tt©$&KlF&#:|IJi$;ft 

[00 2 2] Z<D&kh'&2mmfo2 b<DttMzi.Z<& 

»»*»v^-ctt. muzmctenx, &mfrbt£ZMi2 
»*t«K»©**ttw-f-5. ft*K*i±4.8ev ^hx-h 

5fcJSa»&fc5»2£m*2 bli»ls*«»2 a 
30 »Jl3©IHirjgjsK$H-CV^ 0 

[00 2 3] LTIiNi (4. 84eV) (J£3E(*)litt 

*P&©ffi) , Pd(4.82eV). Pt(5.29eV)^£fflV^Ct 

©til ©te Hi- $> o -c t> J: v \ 06 i±#3S m ic« 5 #«3§ 
B^#ffl©»ffi0-efci9, (a) 1 >H«#roflSgRK 

(b) «m i mm,#<vi%mzm&m 

Zixtzm&X-hZ,, 
40 [0 0 2 4] CO#^t3B2**ft:2b©f+iPlC«t5fi 

f±B 2 jgflcft&js t w«^Ji t <r)f±mmm<Dmc x^x 
ftbtixtoL tt*n#&um<r>mtffi'& (mwmmt 

[0 0 2 5] *|gB^|cj;n.(i, iSP^K^lc^-f- 

so 5, fto-t, KSSiBii^-c*)*). «r«MtoJKc»^n 
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U (a) &mU¥fi®Xh<9 . 
(b) fi (a) fc*5«t5XX»rflffB-C*>5. EPI2li&JR 
IWk*^e)*5aW»«jt-C*>*JB 1 2 a *5 «fc 

th-nmv>&mm-?hz%2mmt*2 ba> 
e>«o, »2s»*»2b*ii©rt. tt>wai*« 

[00 2 6] S^liCtt^ h 9 

***«$*VTi3»)»«2S:*L-CV^5. |&2£«;&2b 
^4<^t>«^Ji3l^iii1-S»^lcaMtUls 

2Kit3H-5* h7^7°ttlc/^-=^$ftfc&m/S> 
&*5»«4;W«fc8MSivC^5. fS2>3®#2bCO 

sfciliort, '>*<irt#*M)ba3ic»iiii-««^l6« 

[0 0 2 7] EI8I4*^B^{C#^^M^ h y ^xsto^r 
««#**K*5l*S HMf ©* 2 WlfroERffiff 

(a) . (b) % (c) , (d) tsXTf (e) tXZ 
©«*-e*)5. ^l^!«»2 a 2 W 

gf± c ft ?> <0#J icflJPS £ ft5 1. <o T?»4/f v \, 

[oo28] wmm 5 &#^-c?*rw8is 3 ictts-rsjg 

2»«fl:2bS:1»idli-5A*©tt*B«tt. SB 1 

2 a^1«^1-5^^m^ : ei^tl±^#<^^^^v^ 

^i:^*tW©»S4W-o©*fll-C*)«J, jS]#CO^I40. 5e 
v gJfl#M*U\, tt*H««)jS#0. 5eV £lg;t5£ v 

7* h Kosmist^v^-c, *fcf±. wmtn 
[0029] mmmmmb Lx-mzm^n 

6 I TO^l ZO©tt»M$Cl±#J5.0eV "C$3 "3 . ^COJi 
£fflV^ft5&JScO{±*|i$Cl±4.5eV A^5. 5eV <0|£H 
#if$LV\, t^JX-Hf, Cr(4.5eV) , Ni(5.15eV), Cu(4.6 
5eVh Mo(4.6eV) , »(4. 6eV)^<DIJ*»IC, C ±l- 

fttiro*M-7 h y * 7SooW«3g*J|f? ©Iff 2 gSffccote 
<0*ft«£*1-|*fflig-e*>3. I2itft:2 bligl© 
&JR?J»&*a&JRIR2 b a d'j[g20&J|;&>b&*ftllM 
2bb*tlE/yt»V^5 3JmiJta»e)*o-CV^5. ffil 
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» 1 «AJR«t«*.« v mJlE<OJ;5lCCi\ N 
u C U> Mo. W z\tib&£.lz$tr&& : 6:9i 
fflU %t2<D&mt LXHiMZ.tiAl J $>kl&&., A g> Au, 

»f44<iaiiasiS:(s«i-s3!i*^*#*«m', 7°n 

ClC^SfStl-Cll^V^ $ 1 gBftillcoSl 1 co 

io [oo3o] «tun5 1 Ltii, mmrnkto^Gtim® 
tfco, mzjrwmm, mitrnzx^^mmzxiom 

20 {gift!?, *ffl-Cfc5o 

[0 0 3 1] fetHStffi. Ife^fllco^ycur^, #n 

[0032] mmmmmun t Lxnmmm^ Ltc i 

to^i zooit, Wk^^lMkeft. T/w^ = i> 

30 m t Lx^mm i icifc>©it^«a«:* asw b l 

T, HlS«»J2lC^Vi>->A3gfe^l:«5iMo**L > ^Jfe 
m2\Z-< yi??M>W%tm<kV0bH, MoWflfg^^LfCo 
[0 0 3 3] **J, ^®.®m\Z\*-Wb LT, Cu7^d 
>T->, N.N'-v^i^/U-N.N'-tf^ (3^f/P7i = 

-l,l'-t'7i=/H,4'-y7$y, fc'it/hy^ 
(8-^/y/-/W) 7/W = <7A^ib&3 3Ji£ffll\ 

40 *HJfe^J»4EI 1 ir^LAc2JiW^SfciO ; ^Tco^ 

mfrbftz%2mm*<»G®%ytmTx*»>z>* ay^m 

Wmfcl h\Z&mkttPrb LXMo^mw *'<y?}) > 
^!Cj:9 8«»nfR200 "CT-KW^lOOnm d»fll$rfi!cii 
U 7* h y V^57^ICJ; 9*gl5//m C0^ h7^f7t«C 

f£L/c 0 ftic^^y^ y 9S«fl0fi3OO Vxm 

ff^lOOnraCOITO 3»)RS:fig)fiL, 7^-hyy^'77^|C 
«t 0&*a»?>ft5SB2j§*tt:2 bJC5RT[c*fc*«i-5 
i ,^90A/m (OX h7^7tl:/<?-=>yL, 
50 Hl|t#2aat. 
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[0 0 3 4] G®mmtt2mm&t liz 0 n,n'- s??* 

-fr-N, N' -t'^Oy f;V7x 1' - t* 7 31 -/W 
4,4'-i?7 5y (TPD ) frb*Z>mmm50m<D%mjETl 

(Ai q> ) frbftzmmm50rw<»G®%%m3 r *n 

IC, Jgif&lOOnm <©A1-Li £-feJf Lfc$, §HI2 

irK^-fSJ: ^t^oo^m h7-<y^o^fii4Sr 
flMLfco W±COIg|Cj;o-C90//m X300 jjnOli 
®«»&^*$3S#*^£^KLfc 0 10 
[0 0 3 5] W«38#3^lrfflV^c#7;*S}KW-!^X 
11143mm X112mro X 1. lmmt-Cfc 9 , HSftUfi 1 ©^ >S 
(i960 #X240 *7pf-^X{1105. 57mraX79. 17mm t? 

S«7-rvii±T25>tlL-CSltTfe5„ ±SB<0 
IT0 StJiUtMoSOfeSt^-ttl/^iX, 2.5 X10"' Qc 
m. 1.5 X10 ! Qcm-efcl?, i) 7rt©I 1 Wtft 

52*39. 57mm ft©"?, tifiV^ 

Big (fti&B*) £ftt>iiv« (ft&B*) <&Mca$ 
2 8MlfWSSili. IT0 ©*©*JIII«-Cttllk OTfeS 

9kQ£&5 0 Hi ott#*WK(S5W««#**©«E 

©BUI, #-7*bli2«B§*i©ftjSB3i?, *-^cli* 

s. no m&mm-?KMtfi:®mztti-6%mm%<nm& 

[0 0 3 6] a»^-fT^*Ct*l3l6*-f, 

HSfe#J 2 30 
*£)MlttH 2 (C^ Ufc 2 «W««J«*i it/* 1 &fflft 

[00 3 7] CO*Wtt^l6WT?tt, &JWt#£ UTA1 
*/<S>*J?!cl|g (ff $120 nm) = > 

^«r?T^ (tSl9//m) , £ fblcXfe£*y>#B^tplc 

1 bmCftWUW&gfti- 5„ ^^2 olCioT^ 40 
-f 5*itIi*<Oli£teTli«E20V ftJoft-CifieWctt]*. 

[0 0 3 8] C SB 2 

#-CI«6iteUiK 38#tt»2»»*#:K:>«f> 

mm 3 50 
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*&*«iiB 3 ic* tfc 2 x itm 1 

1 a>«^2 a tIE?L$UitS 3 h b ©WKCft*B8«©»^ 
^JRi»e»*5fB2 3l«»2 b&J&fcLfcfcO-C**. & 
JS*t^tL-CNi(4.84eV)*fflV\ J; U , J¥£ 

100 nm<DJ5K^SrffV\ 4gl9|im h 7 -Y T^IC^ — 

[oo3 9] ht&<DGm%%m*\z*}^xi>, mm&u 

20V %iMt%vm6%\z.ft)z_bii. ifc, il^T^lSfCt 

»2**ftl::EV*fc&Jl©tt*H*tt4.8ev £t_kfc<0 

iai**K-c*> o s »aiSMtf«i*-?*>s. 

H;660!l4-m, Bi&t»4 X4 , B§f£«*#£2 X2mm 2 <0 

[0 0 4 0] SWft#7*Sffi±l-l!gff#\J220nm ©MoS: 
7ihl/^h OlOiHSflSlJI (») $!, OFPR-800) S: 
(MMtt-itJLM (flc) NMD-3 ) (Cfc 91§2mm , S$ 

[0 0 4 1] lO^/^xJSi, iiBfe^*»*tcftflk 

u ifo^asoiWkAiasrtTofc. bi 

«2^s^ (uojgt) timmo*- i?*%m+#ftiz£ 

t.^)20nmCOg!l $ * LTV>5 C t *S« 

6 0 mi 2tt*%w\mzm2mmfc oiom b&mm 

OfamMZ^i-SEM^MX-hZ, MogfcfcJR£'MoBte>* 

[0 0 4 2] COS«±lcW«M?LttASt L"CCu7^ 
d->7=>, , *5<tt/hy^ (8-^/U/-/W) T/W$ 
= ^ACu7^d->T=.>, G®iEllffimmb LX N, N* - 
y7i-/KN'-t'X(3^f^7i=/V)-l, 1'- (f7i 
=/v~4,4*-^T$>'*iJ:t/**|»JtSi:UThy^ (8- 

SUtit^-rS^^lCMgAg-a'^ (1*flttl0:l) *ffl^T 
[0 0 4 3] 01 Stt+aWlciftSWtWBJtKI^OWE 

5., iiK^KmiciS^aSrtfo-C^^^MoCO*^, m 
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•Affi&l*fc&©»£-©)ft25#© l K«'>LTV5£i;6s 
[0 0 4 4] Sfc. iS»*l^^«ESrHliDLfc»^li|4. 

Hifi^J 5 -CI4ili^960 X240 , Big ^110 X330 10 

fc**W*±Tfc:2#»IU 1 *0>NM£lil2OB*fc;b 

[0 0 4 5] 014 ft*%W\Z&Z%mW5<DGm%% 
SH-©HMI©JtMfc&*U (a) ^Pffiig-Cfef), (b) 
14 (a) fc*i»*3XX»riBB-C*>-5. SW*;(f?**Kl 
±{C^l^tl;flC2 a t LT^J¥^200nm ©I ZOfrbft 

z>m\m-m&*x^v* y ^ict Lt. 

Sik OFPR-800) Sr^f^a-^-^fflV^^Lfc^l' 20 
•ftU &&.m (3W0&fltr» (*) NMD-3 ) IC4 
l 9**a5-CI4ft$42mm, 4g96jun , 8MJttS-Ctt£3 13m 

l«*2a*MU. SB 1 2 a ©«SgB©£fc|;: 

SH-5tt»<&a* e #«wa*is^ #»&«*©«## 

[0 0 4 6] C©S«1±IC, »2WSfti: LTKJ122 
Onm (0Mo5r^/Ni/^(Cj: ►J^ja-C^Lfc,, d©Mo©f± 30 
¥Mm5rSiJ*Lfct C64.6eV -Qh->tz 0 §f>lc, 

ICgfftU i|^LT/^- = >^Lfc 0 £Hft. M 

LfCo SS2WI{*:©*^SB-C©«H:16;ib iU 

[0047] c©s«*aKft**atsatuK 
MM4 kmmz.%®.®mtes.xfm&*i&j8.Lit, 1*© 40 

IH£©^glMiJf-110 Mm t°j/^cDNi-Au ^s/^JfBfe 
«*) » v AC7201) |c±D»«fC«i&L, ^T*m««l 

[00 4 8] RftS«aE»tC^SnfcJS$20nmroilo»fb 

mnmmmm t ©&&©i®ic . * # t * & *i ^ 
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[0 0 4 9] 
[*l] 



MetfMt 


EStfgtt (Q) 


IZ0 &©* 


21000 


IZO B+MoBI 


3600 



Eiwstti * set *s**>«> e>nfc. 

[00 5 0] 015 ll*89]£tt£ Uttffll 5 <D%m%yt 

gjfctt 5 ©*-«H8**^-o» i KiMktea&ifc l 

TV^VM&J?200nm <01loS:fflV^fcK^tt:W«lCf^»S4i 

f h*mzn ta-rc t *u*4v^ t \c± 5?gfta* 

[0 0 5 1] x a.— r^ftfc 1/120 , 7W-i^j£&60Hz 
h !J ^^P«j{r*5ltS, ^yT/HWglOOc 
d/n H«S0*J5©»^* 
1 JgJl200nm ©Mo£ffll*fc«fl-l±li3«Kfli§S! 

[0 0 5 2] 
[*2] 



i »*©*^ 




IZO a©* 


1.6 


IZO R+MoM©^ 


1.2 


IZO Bt+MoK+Kft* 


1 



LT I ZOm&MtftLIZ. ^©S«±tc, f52^«ft:t 
L "CflSJ?50nm©Mo v fllJf200nm ©Alfc iU?fli)?50nm©Mo 
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[0 0 5 3] jfclc, ffft. flM£J:tjm©ft&tt&ffl 
, i#©8&ffi©&&&;i»ib*k«vMSmiwfc 
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